CLAIMS: 



V An apparatus for ^Levitating and transporting an object, 
wh\rein the apparatus levitates the object above the surfaces 
of £^plurality of vibrators by air pressure of sound waves 
that anre generated by the vibrators, the apparatus comprising: 

a plurality of vibration devices, each of which 
corresponds to one of the vibrators, wherein each vibration 
device incl\des a first transducer for vibrating the 
correspondintXvibrator, each transducer including a super- 
magnetostrictiv^e material; and 

a common power source, which is connected to at least two 
of the first transducers for actuating the first transducers. 

2. The apparatus according to claim 1, wherein each 
vibration device includes an adjuster for adjusting the 
impedance of the vibrat\pn device. 

3. The apparatus according to claim 2, wherein the adjuster 
includes : 

a piezoelectric element which converts mechanical energy 
into electric energy; and 

an external impedance element, the impedance of which is 
variable . 

T 

4. The apparatus according to claim 1, wherein each first 
transducer produces standing waves in^the corresponding 
vibrator . 



5. The apparatus according to claim 1, wherein each vibrator 
is formed as an elongated plate, wherein the vibrators are 
parallel, and wherein each first transducer produces traveling 
waves in the corresponding vibrator for moving^n object in 
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longitudinal direction of the vibrators. 
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6. \The apparatus according to claim 4, wherein each first 
transducer is coupled to one end of the corresponding 
vibrator, wherein the vibration device further includes second 
transducers, each of which is coupled to the other end of one 
of the vibrators, and wherein the second transducers are 
coupled to\energy converting means for attenuating the 
vibration of\ the second transducers. 

7. The apparatus according to claim 1, wherein the common 
power source islconnected to all the first transducers. 

8. An apparatus\for levitating and transporting an object, 
wherein the apparatus levitates an object above the surfaces 

.urality of vjk 



of a pli 



r M>rators by air pressure of sound waves 



that are generated by\ the vibrators, the apparatus comprising: 
a plurality of viWation devices, each of which 

\ 

corresponds to one of t^he vibrators, wherein each vibration 
device includes a first transducer for vibrating the 



corresponding vibrator, each first transducer including a 

\ 

piezoelectric element, wherein each vibration device includes 

\ 

an adjuster for adjusting th^ impedance of the vibration 
device; and 

a common power source, whi^h is connected to at least two 
of the first transducers for actuating the first transducers, 



9. The apparatus according to claim 8, wherein the adjuster 
includes: \ 
30 a piezoelectric element, which converts mechanical energy 

into electric energy; and \ 

an external impedance element, the impedance of which is 
variable . 
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.0. The apparatus according to claim 8, wherein each first 

insducer produces standing waves in the corresponding 
violator . 

11. \he apparatus according to claim 8, wherein each vibrator 
is formed as an elongated plate, wherein the vibrators are 
paralle\, and wherein each first transducer produces traveling 
sjaves m\tne corresponding vibrator for moving an object in 
the longitudinal direction of the vibrators. 

12. The apparatus according to claim 11, wherein each first 
transducer is\coupled to one end of the corresponding 
vibrator, wher&in the vibration device further includes second 
transducers, eaoh of which is coupled to the other end of one 
of the vibratorsAand wherein the second transducers are 
coupled to energy \pnverting means for attenuating the 
vibration of the seqond transducers. 

13. The apparatus according to claim 8, wherein the common 
power source is connect^ to all the first transducers, 



14. An apparatus for levigating and transporting an object, 
wherein the apparatus levita\es an object above the surface of 
an elongated vibrator by air Vessure of sound waves that are 
generated by the vibrator, and\herein the vibrator produces 
traveling waves, the apparatus comprising 

a first transducer coupled tc\one end of the vibrator, 
the first transducer including: 

a piezoelectric element, wlmch converts mechanical 

energy into- electric energy; and 

a transducer for vibrating thekvibrator ; 

a second transducer coupled to the ot\er end of the 



^ibrator, the second transducer including a changing element, 
w\ich changes output voltage or output current for converting 
me\hanical energy into electric energy; 

\ an external impedance element connected to the 
piezoelectric element, wherein the impedance of the external 
impeda\ce element is variable; 

an\pscillator , which is connected to the first transducer 
for vibra\ing the first transducer; 

a detector for detecting the vibration state of the 
second transducer; and 

a controMer, which controls at least one of the 
oscillator and \he external impedance element based on the 
vibration state a^: the second transducer detected by the 
detector such thatAthe output voltage or the output current of 
the changing elemenl is greater than a predetermined value. 

15. The apparatus according to claim 14, further including a 
vibration device, which Vncludes the vibrator, the first 
transducer, and the seconsl transducer, wherein the external 
impedance element is located in the second transducer for 
adjusting the impedance of tVe vibration device. 

16. The apparatus according toV^laim 14, further comprising a 
load circuit, which converts mecnfenical energy into electric 
energy, and wherein the first and second transducers are 
selectively connected to the load ci\cuit and the oscillator. 

17. The apparatus according to claim l\, further including a 
switching device for switching the connecting state of the 
load circuit, the oscillator and the firsthand second 
transducers, wherein the switching device selectively changes 
the direction of traveling waves that are produced by the 



